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Description 

Technical Field 

5 [0001] The present invention relates to a resin composition, and more particularly relates to an aromatic polyester 
resin composition having an excellent flame retardant property and electric insulation property. 

Background Art 

w [0002] The engineering plastics are excellent in mechanical characteristics, heat resistance and molding processa- 
bility, and their utilization are expanding in the fields of automobile parts, machinery parts and electric/electronic parts. 
[0003] In the electric/electronic field, since a safety in use, a production efficiency and the utilization of recycled 
resources are required, while a process of making the parts thereof as having a light weight, thin thickness, short length 
and small size, and also having a high performance is progressing, the engineering plastics, particularly the aromatic 

15 polyester as a central figure, which is excellent in heat resistance, molding processability and chemical resistance and 
relatively easy for making it of flame retardant, are extending their range of uses. 

[0004] As to the method for making the engineering plastics of flame retardant, a technology for blending a red 
phosphorus and a zinc compound such as zinc borate, etc., with a polyamide was disclosed in the Japanese unexam- 
ined patent publication 6-145504. Although the polyamide itself has an excellent tracking resistance, the changes in 

20 electrical and mechanical characteristics caused by the absorption of moisture are large. And it is known that the flame 
retardant property of the polyamide is increased by an interaction between phosphorus atom and nitrogen atom in the 
polymer skeleton of the polyamide. Therefore the technologies for aiming at the method for making the polyamide of 
flame retardant are known besides the above Japanese unexamined patent publication 6-145504. 
[0005] On the other hand, the aromatic polyester is widely used as the electric/electronic parts. In this case, it is 

25 made of flame retardant by blending an organic halogenous compound therewith in most of the cases for increasing 
the safety for a fire of the product composed of the molded product thereof.. 

Disclosure of the Invention 

30 [0006] The tracking resistance is one of the measures of the electric insulation, The tracking resistance is good in 
the aromatic polyester itself, but reduced markedly by blending the organic halogenous compound with the aromatic 
polyester for making the same of flame retardant. Therefore, although the aromatic polyester composition is made of 
flame retardant, there is an issue of an increased risk of a fire because of the lack of the tracking resistance. 
[0007] Since there is no interaction of phosphorus atom in a flame retardant agent with nitrogen atom in the polymer 

35 skeleton of the aromatic polyester as in the case of the polyamide, it is more difficult to make the polyester of flame 
retardant as compared with the case of the polyamide. I n order to impart a similar degree of the flame retardant property, 
it is necessary to add a larger amount of the phosphorus compound, however, the addition of the large amount of the 
phosphorus compound to the polyester resin brings not only the reduction of the tracking resistance but also the re- 
duction of the mechanical characteristics and the molding processability. 

40 [0008] The present invention is accomplished in the above mentioned circumstance as a background. 

[0009] The objective of the present invention is to provide a polyester resin composition excellent in flame retardant 
property and electrical insulation property, and especially, the flame retardant polyester resin composition capable of 
being suitably used in electric/electronic uses, showing less change of the characteristics in absorbing moisture, ex- 
cellent in flame retardant property, and equipped with a high tracking resistance. 

45 [0010] The other objects and advantages of the present invention will be clarified from the following explanations. 
[001 1 ] According to the present invention, there is provided a resin composition comprising (A) an aromatic polyester 
of 100 parts weight, (B) red phosphorus of 1 to 20 parts weight based on a phosphorus atom content, (C) hydrated 
zinc borate that is represented by 2ZnO-3B 2 0 3 -3.5H 2 0, or zinc stannate, of 2 to 50 parts weight and (D) an inorganic 
filler, in which the total of the components (C) and (D) is 25 to 60 weight percent based on the total amount of the 

50 composition. 

[0012] The present invention is explained in detail as follows: 

« Aromatic Polyester (A) » 

55 [0013] The aromatic polyester (A) used in the present invention, is a polyester using an aromatic dicarboxylic acid 
as a dicarboxylic acid component and an aliphatic diol as a diol component. 

[0014] As the dicarboxylic component, terephthalic acid, isophthalic acid, phthalic acid; a phthalic acid derivative 
such as methyl terephthalate, methyl isophthalate, etc.; and a naphthalene dicarboxylic acid such as 2, 6-naphthalene 
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dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 1, 5-naphthalene dicarboxylic acid and their derivatives can be 
cited as examples. 

[0015] As the diol component, an aliphatic diol such as ethylene glycol, propylene glycol, tetramethylene glycol, 
hexamethylene glycol, neopentyl glycol, etc., can be cited as examples. 
5 [0016] As the aromatic polyester (A), a polytetramethylene terephtahlate, a polyethylene terephthalate and a poly- 
tetramethylene-2,6-naphthalene dicarboxylate are preferable since they are excellent in heat resistance, chemical 
resistance and molding processability. 

[0017] The aromatic polyester (A) is allowed to be substituted by for example 40 mol % or less, preferably 30 mol 
% or less and more preferably 20 mol % or less of a copolymerizable component based on the total carboxylic acid 

10 components or the total diol components. 

[0018] As the copolymerizable component, among the above mentioned dicarboxylic components and diol compo- 
nents, a dicarboxylic acid and a diol component besides those used as the main components, can be used. 
[0019] As the copolymerizable dicarboxylic acid component, concretely, isophthalic acid, phthalic acid; a phthalic 
acid derivative such as methyl terephthalate, methyl isophthalate, etc.; and a naphthalene dicarboxylic acid such as 

15 2, 7-naphthalene dicarboxylic acid, 1, 5-naphthalene dicarboxylic acid and their derivatives; a diphenyl dicarboxylic 
acid such as 4, 4'-diphenyl dicarboxylic acid, 3, 4'-diphenyl dicarboxylic acid, etc., and their derivatives; an aromatic 
dicarboxylic acid such as 4, 4'-diphenoxymethane dicarboxylic acid, 4, 4'-diphenoxyethane dicarboxylic acid, etc.; an 
aliphatic dicarboxylic acid such as succinic acid, adipic acid, sebacic acid, azelaic acid, decane dicarboxylic acid, etc.; 
and an alicyclic dicarboxylic acid such as cyclohexane dicarboxylic acid, can be cited as examples, and as the copo- 

20 lymerizable diol components, concretely, an alicyclic diol such as 1 , 4-cyclohexane dimethanol, etc.; a dihydroxyben- 
zene such as hydroquinone, resorcin, etc. and their derivatives; a bisphenol compound such as 2, 2-bis(4-hydroxy- 
phenyl)propane, 2, 2-bis(4-hydroxyphenyl)sulfone, etc.; and an aromatic diol such as an ether diol obtained from a 
bisphenol compound with a glycol such as ethylene glycol, can be cited as examples. Besides these, it is possible to 
copolymerize an oxycarboxylic acid, and as the oxycarboxylic acid, s -oxycaproic acid, hydroxybenzoic acid and hy- 

25 droxyethoxybenzoic acid can be cited as examples. 

[0020] In the aromatic polyester (A) a branching component can be copolymerized. As the branching component, 
for example a 3 functional or 4 functional acid having an ester forming function such as tricarballylic acid, trimesic acid , 
trimellitic acid, etc.; and a 3 functional or 4 functional alcohol having an ester forming function such as glycerol, tri- 
methylolpropane, pentaerythrite, etc., can be cited as examples. When the branching component is copolymerized, 

30 their amounts for the coplymerization are 1 .0 mol % or less, preferably 0.5 mol % or less, and more preferably 0.3 mol 
% or less based on the total dicarboxylic acid components. 

[0021] The aromatic polyester (A) can be used by combining 2 kinds or more of them. 

[0022] The aromatic polyester (A) has an intrinsic viscosity of 0.5 or more measured at 35°C by using o-chlorophenol, 
and those having the intrinsic viscosity of 0.6 to 1 .2 are preferable in a balance of the mechanical characteristics and 
35 the molding processability. 

[0023] The aromatic polyester used in the present invention can be produced by a usual production method, for 
example a melt polycondensation reaction or a method of combining the same reaction with a solid phase polyconden- 
sation reaction. 

[0024] By taking a polytetramethylene terephthalate as an example, the method of production thereof is explained. 
40 The polytetramethylene terephthalate can be produced by a method of heating for reacting terephthalic acid or its ester 
forming derivative (for example, a lower alkyl ester such as dimethyl ester, monomethyl ester, etc.) with tetramethylene 
glycol or its ester forming derivative in the presence of a catalyst to obtain a glycol ester of terephthalic acid, and then 
subjecting the same ester to a polymerization reaction up to a prescribed degree of polymerization 

45 «Red Phosphorus (B)» 

[0025] In the present invention, red phosphorus as the (B) component, is blended as a compound for making the 
composition of flame retardant. Since the molding process temperature of the aromatic polyester is relatively high, as 
the (B) component, red phosphorus not exhibiting a bleed out in the composition, is used. 
50 [0026] It is preferable to use a coated red phosphorus powder having a cured resin coating. Using red phosphorus 
without having the coating alone, is not preferable since there are risks of an ignition and a phosphine generation 
caused by a high temperature or a mechanical shock. 

[0027] As the curable resin used as the coating of the coated red phosphorus, a phenol resin, an epoxy resin, an 
unsaturated polyester resin, a melamine resin, a urea resin, an aniline resin and a silicone resin are preferable. 
55 [0028] The coated red phosphorus powder coated with the cured resin is allowed to contain by dispersing at least 
one kind of inorganic compound selected from a group consisting of aluminum hydroxide, magnesium hydroxide, zinc 
hydroxide and titanium hydroxide in the cured resin used for the coating, and further to have at least one kind of a 
coating selected from aluminum hydroxide, magnesium hydroxide, zinc hydroxide and titanium hydroxide under the 
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cured resin coating by making a contact with red phosphorus. 

[0029] The mean particle diameter of the coated red phosphorus powder (B) is preferably in a range of 5 to 40 jam, 
more preferably in a range of 25 to 35 \xrr\. If the mean particle diameter is less than 5 jum, then it is not preferable in 
the view of the uniformity of dispersion thereof, and if it exceeds 40 |iim, it is also not preferable since the mechanical 

5 characteristics and flame retardant property thereof are reduced. 

[0030] As red phosphorus in the coated red phosphorus powder (B) is preferably an essentially spherical red phos- 
phorus obtained directly by a conversion treatment method of yellow phosphorus and without having crushed surfaces. 
By using such red phosphorus, the surfaces are extremely stabilized to increase the stability of red phosphorus, and 
the stability of the composition becomes good to inhibit the generation of phosphine. 

w [0031] On the other hand, in the case of using red phosphorus other than the essentially spherical red phosphorus, 
that is, red phosphorus obtained as aggregates by heat treating yellow phosphorus for several days in a reaction vessel 
of a so-called conversion pot, and then pulverized by a crushing process, it is not preferable since there are following 
problems. These are, by the pulverization, many active points are produced on the surfaces of the particles of the red 
phosphorus, and therefore it is not preferable since the red phosphorus becomes liable to react with oxygen or water 

15 molecule to become a cause of an ignition, and the generation of phosphine and oxidized products. 

[0032] As a method for producing the essentially spherical red phosphorus for the coated red phosphorus powder 
(B), the following method can be cited as an example. That is, yellow phosphorus is heated up to a temperature in the 
vicinity of boiling point thereof for initiating the conversion reaction to red phosphorus in a hermetically closed vessel 
substituted with an inert gas, Then, the reaction is stopped when the conversion rate or the particle diameter of the 

20 red phosphorus attains a prescribed level, and the unconverted yellow phosphorus is distilled off. By this method, an 
amorphous red phosphorus consisting of fine essentially spherical particles not requiring the pulverization totally, or 
their associated material is obtained. The conversion rate and the particle diameter of the red phosphorus can be 
adjusted by the reaction time and reaction temperature. The preferable reaction temperature is 250 to 350°C, and 
preferable conversion rate is 60 % or less. 

25 [0033] Although the cured resin-coated red phosphorus powder is markedly improved in a point of safety such as a 
handling, etc., as compared with red phosphorus alone, it is preferable to use the phosphorus as master pellets obtained 
by melting and kneading with a thermoplastic resin in advance for ensuring further safety in using the same. 
[0034] As the thermoplastic resin used in the above case, for example, a polyethylene, a polypropylene, an EPDM, 
an ethylene-ethyl acrylate copolymer, an ethylene-methyl acrylate copolymer, a polyester, a polyamide and a polycar- 

30 bonate can be cited as examples. 

[0035] Usually, it is preferable to use the same component with the aromatic polyester used as the component (A). 
[0036] The blending amount of the red phosphorus in the component (B), is 1 to 20 parts weight as phosphorus atom 
content based on the aromatic polyester (A) of 1 00 parts weight. If the blending amount is less than 1 part weight, then 
the obtained flame retardant effect is small, and if it exceeds 20 parts weight, the mechanical characteristics of the 

35 resin composition is deteriorated. 

«Hydrated zinc borate or zinc stannate (C)» 

[0037] In the present invention, hydrated zinc borate represented by 2ZnO-3B 2 0 3 -3.5H 2 0, (Firebrake 290) or zinc 
40 stannate is used as the component (C). The hydrated zinc borate or zinc stannate can be used either by singly or by 
2 or more kinds simultaneously, or as a mixture of them. 

[0038] As the stannate, both of metastannate and hydroxy stannate can be used. The zinc stannate may be hydrated 
with water. 

[0039] By blending red phosphorus with the aromatic polyester, it is possible to impart a flame retardant property 
45 thereto, and by blending at least hydrated zinc borate represented by 2ZnO"3B 2 0 3 "3.5H 2 0 (Firebrake 290) or zinc 
stannate , it is possible to further improve the flame retardant effect, and also to our surprise, it is possible to improve 
a tracking property thereof. 

[0040] The blending amount of at least hydrated zinc borate represented by 2ZnO-3B 2 0 3 -3.5H 2 0 (Firebrake 290) 
or zinc stannate is 2 to 50 parts weight based on the aromatic polyester (A) of 1 00 parts weight. If the blending amount 
50 is less than 2 parts weight, the effect of the improvement of the flame retardant property and the tracking resistance 
is small and if it exceeds 50 parts weight, then the mechanical characteristics of the resin composition are inferior. 

«lnorganic Filler (D)» 

55 [0041] In the present invention, it is preferable to blend an inorganic filler (D). In the case of blending the inorganic 
filler (D), it is preferable to use 25 to 60 weight %, preferably 30 to 55 weight % as the total amount of components (C) 
and (D) based on the total amount of the resin composition, and by blending in the above amount ratio, it is effective 
since the flame retardant efficiency caused by the components (C) and (D) is increased. If the total blending amount 
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of the components (C) and (D) is less than 25 weight %, the flame retardant effect is not sufficiently exhibited, and if 
it exceeds 60 weight %, it is not preferable since the mechanical characteristics and flow property of the composition 
become inferior. 

[0042] As the inorganic filler of the component (D), it is possible to use a filler of a fibrous, a whisker, a particle, a 

5 plate and an amorphous state. 

[0043] Concretely, a reinforcing material such as a glass fiber, a carbon fiber, a steel fiber, an asbestos, a ceramic 
fiber, a potassium titanate whisker, a boron whisker, aluminum borate, etc. ; a silicate-based filler such as a kaolin, clay, 
wollastonite, talc, mica , etc.; a metal compound such as magnesium hydroxide, cobalt hydroxide, calcium carbonate, 
barium sulfate, etc., except for the component (C), and a filler such as a silica, an alumina, glass beads, glass flakes, 

10 etc., can be cited as examples. Among them a fibrous inorganic filler capable of obtaining a good reinforcing effect in 
the mechanical characteristics, is preferable, and the glass fiber is especially preferable. 

"Tracking Resistance and Flame retardant Property" 

15 [0044] The resin composition in the present invention has an excellent flame retardant property and an excellent 
electric insulation. The resin composition in the present invention can be equipped with a high tracking resistance 
preferably higher by 100 V or more as compared with that of the conventional aromatic polyester resin composition 
made of flame retardant in a similar degree by simultaneously using a bromine compound and an antimony compound. 
Further the tracking resistance is a measured values as a comparative tracking index (CTI) in the I EC standard. 

20 [0045] For example, in the case of using a polytetramethylene terephthalate as the aromatic polyester (A), the resin 
composition in the present invention can exhibit an oxygen index of preferably 25 or higher, more preferably 28 or 
higher, and also the tracking resistance of 500 V or higher. 

[0046] For example, in the case of using a polyethylene terephthalate as the aromatic polyester (A), the resin com- 
position in the present invention can exhibit the oxygen index of preferably 25 or higher, further preferably 28 or higher 
25 and the tracking resistance of 300 V or higher. 

[0047] The resin composition in the present invention can be equipped with both such tracking resistance and flame 
retardant property simultaneously. 

« Additive » 

30 

[0048] To the resin composition in the present invention, an additive such as a stabilizer, a coloring agent, a lubricant, 
an ultraviolet rays-absorbing agent, an anti-static agent, a pigment, etc., may be added as necessary in an amount 
capable of exhibiting their effects. 

[0049] Also, another flame retardant may be added, and as the flame retardant, for example, a halogenated com- 
35 pound such as a brominated polystyrene, brominated polyphenylene ether, brominated bisphenol A-type epoxy resin, 
brominated acrylic resin, brominated bisphenol A-diglycidyl ether and an oligomer thereof, polycarbonate oligomer 
produced by using brominated bisphenol A, brominated biphenylether, brominated diphthalimide compound, adimer, 
etc., of a chlorinated hexapentadiene, etc., can be cited as examples. 

[0050] Also, an assistant for the flame retardant can be added, and as the assistant for the flame retardant, and for 
40 example, an antimony compound such as antimony trioxide, sodium antimonate, etc.; a metal compound such as boron 

oxide, iron oxide etc.; and atriazine compound such as melamine cyanulate, etc., can be cited as examples. The flame 

retardant and the assistant for the flame retardant can be used either singly or simultaneously. 

[0051] In the case of blending the above flame retardant and the assistant for the flame retardant, their amounts of 

blending should be in a range capable of inhibiting the reduction of the tracking resistance. 
45 [0052] In order to further increase the effect of the flame retardant, a compound capable of inhibiting the dripping 

down of the molten droplets in combustion may be blended. As such a compound, a polytetrafluoroethylene obtained 

by an emulsion polymerization and a fumed colloidal silica can be cited as examples. 

[0053] In order to improve the heat resistance as an objective, an antioxidant or a heat stabilizing agent such as a 
hindered phenol compound, an aromatic amine compound, an organic phosphorus compound, a sulfur compound, 
50 etc., can be added. 

[0054] In order to improve the stability of a melt viscosity and a hydrolysis resistance, etc., as objectives, various 
epoxy compound, oxazoline compound, etc., can be added. As the epoxy compound, a bisphenol A type epoxy com- 
pound obtained by reacting bisphenol A with epichlorhydrin, an aliphatic glycidyl ether obtained by the reactions of 
various glycols and glycerol with epichlorhydrin, a novolak type epoxy compound, an aromatic or an aliphatic carboxylic 
55 acid type epoxy compound and an alicyclic compound type epoxy compound are preferable. As the oxazoline com- 
pound, an aromatic or an aliphatic bisoxazoline, especially such as 2, 2'-bis(2-oxazoline) and 2, 2'- m-phenylene bis 
(2-oxazoline), are preferable. 

[0055] The other thermoplastic resin and thermosetting resin can be added in a range not losing the characteristics 
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of the present invention. As the thermoplastic resin, an aliphatic polyester, a polyamide, a polyphenylene sulfide, a 
polyphenylene ether, a polycarbonate, a phenoxy resin, a polyethylene and its copolymers, a polypropylene and its 
copolymers, a polystyrene and its copolymer, an acrylic resin, a fluorine resin and its acrylic copolymer, a polyamide 
elastomer and a polyester elastomer can be cited as examples. As the thermosetting resin, a phenol resin, a melamine 
resin, an unsaturated polyester resin and a silicone resin can be cited as examples. 

[0056] In the case of using a polyethylene terephthalate as the aromatic polyester (A), in order to improve the molding 
processability thereof, it is effective to add a blending agent for improving crystallinity thereof. As such the blending 
agent, a known crystal nucleating agent such as a talc, an ionomer, etc., can be used. As a plasticizer, an aliphatic 
polyester compound, a polyalkylene glycol compound, etc., can be cited as examples. Concretely as the aliphatic 
polyester compound, a po I ycapro lactone and its terminal blocked compound and as the polyalkylene glycol compound, 
a polyethylene glycol and its terminal blocked compound, a copolymer of an aromatic and/or an aliphatic polyester 
with the polyalkylene glycol, can be cited as examples. 

«Method of Production» 

[0057] In the resin composition in the present invention, it is preferable that these blended components are uniformly 
dispersed. As the method for blending, optional methods can be used. For example, a method of supplying whole or 
a part of the blended components to a heated mono- or bi-axial extruder in one unit or as a divided state, homogenizing 
by melting and kneading, extruding as a wire like state, solidifying by cooling the extruded molten resin and then cutting 
by a desired length for peptization, can be used. A method using other blending machine such as a blender, a kneader, 
a roll, etc., can be applied. And a method by combining these methods or repeating the above methods by plural times 
for adding the blending components sucessively, is also possible. 

[0058] To obtain a molded product from the resin composition thus obtained, usually the resin composition is supplied 
to a molding machine such as an injection molder by keeping the resin composition in a sufficiently dried state and is 
molded. Also, it is possible to dry-blend the constituting raw materials of the resin composition, and directly charge the 
blended material into the hopper of the molder and melt and knead in the molder. 

Examples 

[0059] The present invention is explained in detail by the following examples. 
[0060] The polytetramethylene terephthalate is sometimes abbreviated as PBT 

[0061] The amounts of red phosphorus in Tables 1 and 3, are based on the amount of phosphorus atom content. 
[0062] The measurements of the various characteristics are based on the following methods. 

(1) Mechanical characteristics 

[0063] Tensile tests and bending tests are based on the ASTM D638 and ASTM D790 respectively. 

(2) Deflection temperature under load (DTUL) 
[0064] The tests are based on the ASTM D648. 

(3) Oxygen index 

[0065] The tests are based on the J IS K7201 . 

(4) Tracking resistance 

[0066] Comparative tracking indices (CTI) are measured in accordance with the I EC standard Publ. 112, second 
edition. 

(5) Intrinsic viscosity value 

[0067] Values are measured by using o-chlorophenol as a solvent and the Ostwald viscometer at 35°C. 
Examples 1 to 4 and Comparative Examples 1 to 8 

[0068] Pellets for molding were obtained by mixing a polytetramethylene terephthalate (PBT, made by Teijin Limited) 
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dried at 130°C for 8 hours with a hot air and having intrinsic viscosity value of 0.88, a glass fiber (a chopped strand 
having a fiber diameter of 13 \xrr\ and fiber length of 3 mm, made by Nippon Electric Glass Co., Ltd.), red phosphorus 
(essentially spherical red phosphorus powder of which surface is coated by a phenol resin and aluminum hydroxide, 
obtained by a conversion treatment method of yellow phosphorus, commercial name ; NOVAEXCEL 140, made by 
Rinkagaku Kogyo Co., Ltd.), a zinc stannate (made by Nihon Kagaku Sangyo Co., Ltd.), an hyd rated zinc borate, that 
is represented by 2ZnO-3B 2 0 3 -3.5H 2 0, (commercial name; FIREBREAK290, made by BORAX, Co. Ltd., in the U.S.), 
a zinc oxide (made by Mitsui Mining and Smelting Co., Ltd.), an aluminum borate (commercial name; ALBORITE PF- 
08, made by Shikoku Chemical Co., Ltd), a brominated polycarbonate oligomer (commercial name; FG7500, made by 
Teijin Chemical Co., Ltd.) and antimony trioxide (commercial name; PATOX-M, made by Nihon Seiko Co., Ltd.) in ratios 
described in Table 1 in a tumbler uniformly in advance, then melting and kneading by using a bi-axial extruder having 
a screw diameter of each 44 mm with a vent, under a vacuum at a cylinder temperature of 250°C, at a number of a 
screw rotation of 120 r.p.m. and in an ejection amount of 50 kg/hour, and cooling and cutting the thread ejected from 
a die. 

[0069] Then, by using the pellets, molded products for measuring various characteristics were molded by using an 
injection molder having an injection volume of 5 ounce under a condition of a cylinder temperature of 250°C, a mold 
temperature of 80°C, an injection pressure of 80 MPa, a cooling time of 12 seconds, and a total molding cycle of 40 
seconds. 

[0070] By using these molded products, various characteristics were measured. The results of them are shown in 
Table 2. Provided that, each of the compositions shown in Table 1 is expressed by parts weight, and the ratios to the 
total weight of the composition in weight % are also described in parentheses. 



EP 0 985 706 B1 



0) 



Antimony 
trioxide 


i 


• 


• 


• 




• 


• 


• 


• 






C7> 2o 


Brominated 
polycarbonate 
oligpmer 




i 
















• 




CO o 
r-C rH 


(D) 
Glass 
fiber 


CO o 


LO O 


CO o 

Tt 4 CO 


o o 

Tt* CO 


o o 

CD CO 


o o 

CD CO 


o o 

XO CO 


CO o 

to CO, 


CO o 
XO CO 


o o 
m co 


CO o 
VO CO 


UO O 

m co 


Aluminum 
borate 


1 




















00 o 

i—l r-H 




(C) 
Zinc 
oxide 




■ 




1 


i 


■ 


f 






CO o 
oo id 






(C) 
Zinc 
borate 










i 


o o 


» 


t 


oo cS 




t 


4 


(C) 
Zinc 
stannate 


• 


• 


1 


# 


o o 

CO, 


1 


CO o 
00 U3 


00 O 
rH rH 




• 


* 


1 


(B) 
Red 
phosphorus 


1 


Xji CO 


CD Lf? 
CD 


co cT 
oi CD 




t 


7.4 
(4.5) 


(3,0) 


CO o 

id co^ 


xt< So 


CO o 
id co 


1 


W Oh 


11 


§1 


o 

O id 

r— < CD 


100 
(64) 


11 


100 
(50) 


100 

(60.5) 


! 100 
(57) 


11 


100 
(60.5) 


100 

(57) 


100 
(55) 




Compaarative 
Example 1 


Compaarative 
Example 2 


Compaarative 
Example 3 


Compaarative 
Example 4 


Compaarative 
Example 5 


Compaarative 
Example 6 


Example 1 

* 


Example 2 


Example 3 


Example 4 


Compaarative 
Example 7 


Compaarative 
Example 8 



8 



EP 0 985 706 B1 



Table 2 





Oxygen index 


CTI (V) 


Tensile strength (MPa) 


Bending strength 
(MPa) 


DTUL 

(°C) 


Comparative 
Example 1 


20.0 


450 


140 


210 


i=200 


Comparative 
Example 2 


25.0 


425 


145 


215 


^200 


Comparative 
Example 3 


26.0 


350 


145 


210 


^200 


Comparative 
Example 4 


27.5 


325 


140 


210 


^200 


Comparative 
Example 5 


23.5 


500 


100 


155 


i-200 


Comparative 
Example 6 


21.5 


375 


110 


165 


^200 


Example 1 


27.5 


550 


120 


175 


^200 


Example 2 


28.0 


575 


120 


170 


^200 


Example 3 


31.5 


i=600 


125 


190 


i=200 


Example 4 


28.0 


550 


125 


180 


i=200 


Comparative 
Example 7 


26.5 


425 


120 


170 


^200 


Comparative 
Example 8 


30.5 


200 


135 


200 


^200 



[0071] As shown by the results in Table 2, in the case of making the PBT of flame retardant by red phosphorus, its 
tracking resistance property did not show a high value (Comparative examples 2 to 4). Also, by only blending zinc 
stannate or zinc borate with the PBT, a sufficient flame retardant property was not developed (Comparative examples 
5 to 6). However, by blending red phosphorus, zinc stannate or zinc borate with PBT, the flame retardant property and 
tracking resistance were improved by a synergistic effect which was not expected from the blending effects of each of 
the single blendings, and also compositions excellent in heat resistance (DTUL) and mechanical characteristics were 
obtained (Examples 1 to 3). Also, although the similar effects were observed in the case of using zinc oxide, such 
effects were small in using aluminum borate, thus such effects were understood as the specific effect of the compound 
containing zinc (Examples 4 and Comparative example 7). And the above effects were markedly excellent as compared 
with the case of making the composition of flame retardant by using brominated polycarbonate and antimony trioxide 
(Comparative example 8). 

Example 5 and Comparative Example 9 

[0072] Pellets for molding were obtained by mixing a polyethylene terephthalate (PET, made by Teijin Limited) dried 
at 130°C for 8 hours with a hot air and having intrinsic viscosity value of 0.71 , a glass fiber (a chopped strand having 
a fiber diameter of 1 3 |iim and fiber length of 3 mm, made by Nippon Electric Glass Co., Ltd.), red phosphorus (essentially 
spherical red phosphorus powder of which surface is coated by a phenol resin and aluminum hydroxide, obtained by 
a conversion treatment method of yellow phosphorus, commercial name ; NOVAEXCEL 140, made by Rinkakgaku 
Kogyo Co., Ltd.), an hydrated zinc borate that is represented by 2ZnO-3B 2 0 3 -3.5H 2 0, or (commercial name; 
FIREBREAK290, made by BORAX, Co. Ltd., in the U.S.) a brominated polystyrene (commercial name; PY- 
RO-CHEK68PB, made by Ferro Co., Ltd.) and antimony trioxide (commercial name; PATOX-M, Nihon Seiko Co., Ltd.), 
a talc (commercial name, PKNN, made by Hayashi Chemical Co., Ltd.), a bisphenol A type epoxy (commercial name, 
EPIKOTE 828, made by Yuka Shell Epoxy, K.K.), and a copolymerized polyester (a polytetramethylene terephthalate- 
polytetramethyleneoxide copolymer polyester, commercial name, TR-EL-1 , made by Teijin Limited) in ratios described 
in Table 3 in a tumbler uniformly in advance, then melting and kneading by using a bi-axial extruder having a screw 
diameter of each 44 mm with a vent, under a vacuum at a cylinder temperature of 280°C, at a number of a screw 
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rotation of 120 r.p.m, and an ejection amount of 40 kg/hour, and cooling and cutting the thread ejected from a die. 
[0073] Then, by using the pellets, molded products for measuring various characteristics were molded by using an 
injection molder having an injection volume of 5 ounce under a condition of a cylinder temperature of 280°C, a mold 
temperature of 130°C, an injection pressure of 80 MPa, a cooling time of 15 seconds, and a total molding cycle of 45 
seconds. 

[0074] By using these molded products, various characteristics were measured. The results of them are shown in 
Table 4. Provided that, each of the compositions shown in Table 3 is expressed by parts weight, and the ratios to the 
total weight of the composition in weight % are also described in parentheses. 
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Table 4 





Oxygen index 


CTI (V) 


Tensile strength (MPa) 


Bending strength 
(MPa) 


DTUL 

(°C) 


Example 5 


32.0 


375 


123 


171 


i=240 


Comparative 
Example 9 


33.5 


225 


140 


195 


^240 



[0075] From the results in Table 4, the similar effects were exhibited in the case of using a polyethylene terephthalate 
as the aromatic polyester (Example 5 and comparative example 9). 



Effect of the Invention 

[0076] In accordance with the present invention, it is possible to obtain a resin composition excellent in flame retardant 
property and electric insulation property expressed by a tracking resistance. The resin composition in the present 
invention can be used suitably for electric/electronic parts. 



Claims 

1 . A resin composition comprising (A) an aromatic polyester of 1 00 parts weight, (B) red phosphorus of 1 to 20 parts 
weight based on a phosphorus atom content, (C) hydrated zinc borate that is represented by 2ZnO-3B 2 0 3 -3.5H 2 0, 
or zinc stannate, of 2 to 50 parts weight and (D) an inorganic filler, in which the total of the components (C) and 
(D) is 25 to 60 weight percent based on the total amount of the composition. 

2. A resin composition according to claim 1 , wherein the aromatic polyester (A) is a polytetramethylene terephthalate. 

3. A resin composition according to claim 1 , wherein the aromatic polyester (A) is a polyethylene terephthalate. 

4. A resin composition according to claim 1, wherein the aromatic polyester (A) is a polytetramethylene-2, 6-naph- 
thalene dicarboxylate. 

5. A resin composition according to claim 1, wherein the red phosphorus (B) is a coated red phosphorus powder 
having a coating of a cured material of a curable resin. 

6. A resin composition according to claim 5, wherein the coated red phosphorus powder is composed essentially of 
a spherical red phosphorus having a cured resin coating, directly obtained by a conversion treatment method of 
yellow phosphorus, not requiring the pulverization process thereof and without having crushed surfaces. 

7. A resin composition according to claim 1 or 2, wherein the inorganic filler (D) is a fibrous inorganic filler. 



Patentanspruche 

1 . Polymerzusammensetzung, umfassend (A) einen aromatischen Polyester mit 1 00 Gewichtsteilen, (B) roten Phos- 
phor mit 1 bis 20 Gewichtsteilen, basierend auf dem Phosphoratomgehalt, (C) hydratisiertes Zinkborat, welches 
reprasentiert wird durch 2 ZnO ■ 3 B 2 0 3 ■ 3,5 H 2 0, oder Zinkstannat mit 2 bis 50 Gewichtsteilen und (D) einen 
anorganischen Fullstoff, wobei die Gesamtheit der Komponenten (C) und (D) 25 bis 60 Gew.-% betragt, basierend 
auf dem Gesamtgewicht der Zusammensetzung. 

2. Polymerzusammensetzung nach Anspruch 1, worin der aromatische Polyester (A) ein Polytetramethylen-ter- 
ephthalat ist. 

3. Polymerzusammensetzung nach Anspruch 1 , worin der aromatische Polyester (A) ein Polyethylen-terephthalat ist. 

4. Harzzusammensetzung nach Anspruch 1, worin der aromatische Polyester (A) ein Polytetramethylen-2,6-naph- 
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talindicarboxylat ist. 

5. Polymerzusammensetzung nach Anspruch 1 , worin der rote Phosphor (B) ein beschichtetes rotes Phosphorpulver 
ist, welches eine Beschichtung aus einem ausgeharteten Material eines ausgeharteten Polymers aufweist. 

6. Polymerzusammensetzung nach Anspruch 5, worin das beschichtete rote Phosphorpulver im Wesentlichen zu- 
sammengesetzt ist aus spharischem roten Phosphor, welcher eine ausgehartete Polymerbeschichtung aufweist, 
wobeidas rote Phosphorpulver direkt aus gelbem Phosphor durch ein Konversions-Behandlungsverfahren erhal- 
ten wurde, welches keinen Pulverisierungsschritt hierfur notwendig macht, und keine gebrochene Oberflachen 
aufweist. 

7. Polymerzusammensetzung nach Anspruch 1 oder 2, worin der anorganische Fullstoff (D) ein faserformiger anor- 
ganischer Fullstoff ist. 



Revendications 

1. Composition de resine comprenant (A) 100 parties en poids d'un polyester aromatique, (B) de 1 a 20 parties en 
poids de phosphore rouge en se basant sur une teneur en atome de phosphore, (C) de 2 a 50 parties en poids 
de borate de zinc hydrate qui est represents par 2 ZnO • 3 B 2 O s • 3,5 H 2 0, ou de stannate de zinc, et (D) une 
charge inorganique, dans laquelle la totalite des composants (C) et (D) est de 25 a 60 pour cent en poids en se 
basant sur la quantite totale de la composition. 

2. Composition de resine selon la revendication 1 , dans laquelle le polyester aromatique (A) est un polytetramethylene 
terephtalate. 

3. Composition de resine selon la revendication 1, dans laquelle le polyester aromatique (A) est un polyethylene 
terephtalate. 

4. Composition de resine selon la revendication 1 , dans laquelle le polyester aromatique (A) est un polytetramethy- 
lene-2,6-naphtalene dicarboxylate. 

5. Composition de resine selon la revendication 1 , dans laquelle le phosphore rouge (B) est une poudre de phosphore 
rouge enrobee ayant un enrobage d'un materiau polymerise d'une resine polymerisable. 

6. Composition de resine selon la revendication 5, dans laquelle la poudre de phosphore rouge enrobee est essen- 
tiellement composee d'un phosphore rouge spherique ayant un enrobage en resine polymerisee, directement 
obtenu par un procede de traitement par conversion de phosphore jaune, ne necessitant pas le procede de pul- 
verisation de celui-ci et sans avoir de surfaces ecrasees. 

7. Composition de resine selon la revendication 1 ou 2, dans laquelle la charge inorganique (D) est une charge 
inorganique fibreuse. 



